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Biceps  Tenodesis:  Understanding  the  surgical  anatomy  and  identifying  what  can  go  wrong 
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Cecava  ND,  Bui-Mansfield  LT 

Background  Information/Purpose  [206  characters  with  space] 

The  purpose  of  this  education  exhibit  is  to  review  indications  and  surgical  technique  for  biceps 
tenodesis  and  report  various  types  of  complications  radiologists  may  encounter  during  post¬ 
operative  imaging. 

Educational  Goals/Teaching  Points  [416  characters  with  space] 

1 .  Understand  the  long  head  of  biceps  tendon  pre-surgical  anatomy  and  post-surgical 
tenodesis  anatomy. 

2.  Understand  surgical  indications  and  techniques  for  biceps  tenodesis. 

3.  Understand  the  role  of  different  imaging  techniques  to  optimally  evaluate  the  tenodesis, 
associated  surgical  devices  and  surrounding  structures. 

4.  Recognize  various  complications  of  biceps  tenodesis  and  understand  the  clinical 
implications. 

Key  anatomic  or  pathophysiologic  issues,  imaging  findings  or  imaging  technique  [2105 
characters  with  space] 

The  anatomy  of  the  long  head  of  biceps  tendon  predisposes  it  to  frequent  injury  and  the 
tendon  is  a  common  source  of  shoulder  pain.  Injury  at  the  tendon  origin  can  be  associated  with 
labral  injuries.  The  intra-articular  segment  at  the  rotator  interval  is  highly  mobile  and  therefore 
susceptible  to  acute  or  chronic  trauma  in  conjunction  with  biceps  pulley  injuries.  The  tendon  is 
subject  to  injury  at  the  bicipital  groove  with  subscapularis  tendon  or  transverse  ligament  injuries. 
The  tendon  can  also  be  injured  distal  to  the  bicipital  groove.  Indications  for  biceps  tenodesis 
include  long  head  biceps  tendon  pain,  inflammation,  tear  or  instability. 

There  are  various  surgical  techniques  for  biceps  tenodesis.  Common  techniques  include 
open,  arthroscopic  and  combined  techniques  with  the  surgeon  choosing  between  suprapectoral 
and  subpectoral  tenodesis  sites.  1  enodesis  methods  include  bone  tunnel,  keyhole,  sutural  anchor, 
cortical  button,  interference  screw  and  soft  tissue  tenodesis.  Operative  positioning  with  external 
shoulder  rotation  is  used  to  move  the  musculocutaneous  nerve  away  from  the  subpectoral 
tenodesis  site. 

Imaging  evaluation  of  a  tenodesis  site  often  begins  with  radiography  to  assess  the  osseous 
tenodesis  site  and  radiodense  anchor  devices  if  present.  MRI  is  often  employed  for  advanced 
imaging  of  suspected  tenodesis  failure  or  for  radiographic  findings  of  pseudo  mass  at  the 
tenodesis  site.  Sonography  and  CT  have  a  limited  role,  mainly  for  problem  solving. 

Potential  complications  of  biceps  tenodesis  include  humeral  fracture,  failure  of  the 
tenodesis  anchoring  device,  partial/complete  tear  of  the  biceps  tendon,  or  inadequate  bicep 
tendon  tension.  Iatrogenic  nerve  damage  can  involve  the  brachial  plexus,  suprascapular, 
musculocutaneous,  radial  or  median  nerves.  Other  complications  include  infection,  hematoma, 
seroma  formations,  pseudotumors,  and  persistent  pain.  Poor  clinical  outcomes  include  decreased 
biceps  function  and  strength,  a  biceps  “Popeye,,;  cosmetic  deformity,  and  pain  from  mechanical, 
inflammatory  or  neuropathic  pain  including  complex  regional  pain  syndrome. 


Conclusion  [222  characters  with  space] 

Biceps  tenodesis  is  a  frequently  performed  procedure.  Radiologists  must  understand  the 
pre-surgical  and  post-surgical  anatomy  of  the  long  head  of  biceps  tendon  and  be  ready  to 
recognize  the  complications  of  this  procedure. 
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Educational  Goals 


Target  Audience:  Radiologists  and  Orthopedic  Surgeons 


LHB  Tendon  Anatomy 
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LHB  Tendon  Anatomy 
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Bicipital  Groove 


History  of  LHB  Tenodesis 
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developing  tenotomy  and  tenodesis 
strategies 


LHB  Tenodesis 
Surgical  Indications 


pulley  injury 

Physically  active  patients  younger  than  60-years-old 


Tenodesis  vs  Tenotomy 
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Arm  supination  power  maintained  A  portion  of  supination  power  lost 

LHB  tendon  tension  maintained  Popeye  deformity 


LHB  Tenodesis  Surgery: 

Siiinranectoral  Intraarticular  Method 


Shoulder  arthroscopic  images  from  posterior  portal  show  suprapectoral  LHB  tenodesis  with 
placement  of  7  x  23  biocomposite  screw,  (a)  Interference  screw  (arrow)  placement  in  upper 
bicipital  groove,  (b)  After  screw  is  drilled  flush,  suture  ends  (arrow)  are  secured. _ 


LHB  Tenodesis  Surgery 

Subpectoral  Method 
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Tendon  cut  to  tension  length  and  prepared  with  sutu 

Humeral  cortex  drilled 

Various  choices  for  tenodesis  method 


Subpectoral  Tenodesis 

Fixation  Methods 


Rotator  interval  (suprapectoral) 
Conjoined  tendon  (subpectoral) 


Subpectoral  Tenodesis  Types: 

Bone  Tunnel 
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passed  out  of  smaller  proximal  and  distal 
cortical  holes  and  tied 


Subpectoral  Tenodesis  Types: 

Kevhole 
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portion  ot  the  keyhole  and  tendon  pu 
distally  into  slit  to  achieve  anchoring 


Subpectoral  Tenodesis  Types: 
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to  the  surtace  or  the  numeral  con 
of  an  intramedullary  bone  tunnel 


Subpectoral  Tenodesis  Types: 

Cortical  Button 
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Variation  of  above  except  only  a  3.2  mm  anterior  humeral  hole  is 
drilled 

Anchor  button  within  the  intramedullary  space 

Arora  AS,  et  al.  Arthroscopy  2013;29(4):638-44 


Subpectoral  Tenodesis  Types: 
Interference  Screw 
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The  two  sutural  ends  are  tied  at  the  surface 
of  screw  and  humeral  cortex 


Subpectoral  LHB  Tenodesis  Surgery 
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incision.  After  arthroscopic  LHB  tenotomy,  the  LHB  tendon  (arrowhead)  has  been 
pulled  distally  and  delivered  through  the  surgical  incision.  (C)  Interference  screw  and 
driver.  (D)  Image  after  tenodesis  showing  portions  of  the  LHB  tendon  sutures  (yellow 
arrow)  and  biceps  tendon  (arrowhead)  at  the  anterior  humeral  tenodesis  site. 


Suprapectoral  vs  Subpectoral 


studies) 

Found  no  difference  in  poor  outcomes  (2% 


Tenodesis  Anchor  Comparison 
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Arora  AS,  et  al.  Arthroscopy  20 1 3;29(4):638-44 

No  difference  in  load  to  failure  for  open  subpectoral 
interference  screw  vs  unicortical  endobutton 


Common  Tenodesis  Anchors 

Visual  and  Radiograph  Appearance 
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Arthrex  7x10  mm  Mitek  8x23  mm  MitekGII  Smith&Nephew  Smith&Nephew 

tenodesis  screw  interference  screw  QuickAnchor  Plus  Endobutton  with  17  mm  fixation  button 

1 5  mm  continuous 

loop  suture 


LHB  Tenodesis  Radiography 
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Unicortical  subpectoral  cortical  button:  Metallic 
or  non-metallic  anchoring  device  in  the 
intramedullary  space  next  to  the  anterior  cortex 


LHB  Tenodesis  MRI 


artifact  (metallic  cortical  button)  below  the 
bicipital  groove 


LHB  Tenodesis  CT 
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LHB  Tenodesis  MDP  Bone  Scan 
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Normal  Abnormal 


LHB  Tenodesis  Complications 


Incidence  of 
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Brady  PC,  et  al.  Arthroscopy  2015;31(3):470-6 


Incidence  of 

Subpectoral  Complications 
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-  Persistent  bicipital  pain:  2  (0.6%) 

No  humeral  fracture  was  reported 


Post  Tenodesis  Humerus  Fracture 


-  Subpectoral  keyhole:  3  cases 
•  No  case  reports  for  suprapectoral  tenodesis 


Subpectoral  Tenodesis  Complications: 

Humerus  Fracture 


32-year-old  man  had  subpectoral  LHB  tenodesis  performed  with  Arthrex  tenodesis 
screw  for  tendonitis  pain.  Radiographs  immediately  following  surgery  show  tenodesis 
humeral  defect  (arrow).  7  months  later,  he  sustained  fracture  at  the  tenodesis  site 
while  weightlifting.  Corrective  open  reduction  interna)  fixation  was  performed. _ 


Suprapectoral  Tenodesis  Complications: 


35-year-old  man  had  suprapectoral  LHB  tenodesis  with  SwiveLock  Biocomposite 
tenodesis  screw  and  persistent  pain  2  months  following  surgery.  Axillary  shoulder 
radiograph  (a)  and  IMR1  (b-d)  reveal  dislodged  tenodesis  interference  screw  (arrow). 
Image  (d)  demonstrates  fibers  from  the  biceps  tendon  still  attached  to  the  tenodesis  site. 


Subpectoral  Tenodesis  Complications: 


tenodesis  interference  screw  (arrow). 


Subpectoral  Tenodesis  Complications: 


(a)  Post-operative  radiographs  prior  to  trauma  shows  the  button  in  expected 
intramedullary  position  (arrow)  with  adjacent  unicortical  drill  hole. 

(b)  17  months  later,  patient  had  a  cycling  accident.  The  button  (arrowhead)  has  been 
dislodged  through  the  anterior  cortex  and  is  external  to  the  humerus.  There  should  be  no 
gan  between  anchor  button  and  humerus.  Also  note  90  degree  rotation  of  the  button. 


Subpectoral  Tenodesis  Complications: 
Cortical  Button  Dislodgement  and 


persistent  arm  pain.  MDP  bone  scan  (a)  of  the  right  humerus  reveals  radiotracer 
uptake  at  the  tenodesis  site  (closed  arrow)  mimicking  a  bone  lesion.  Scapular  V 
radiograph  (b)  and  sagittal  non-contrast  CT  (c)  of  the  right  shoulder  show 
extracortical  inferior  button  displacement  from  the  tenodesis  site  (open  arrow)  with 
heterotopic  bone  formation  (arrowhead)  accounting  for  the  uptake  on  bone  scan. 


Subpectoral  Tenodesis  Complications: 
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Brachial  Plexus  (2  cases) 
Musculocutaneous  nerve  (4  cases) 
Median  nerve  ( 1  case) 


Subpectoral  Tenodesis  Complications: 
Suprascapular  Nerve  Injury 


Sag  T2  FS  Sag  Tt  SagTl 


Subpectoral  Tenodesis  Complications: 


Same  36-year-old  man  2  years  after  subpectoral  LHB  tenodesis.  Sagittal  shoulder 
MR  arthrogram:  Supraspinatus  (arrow)  and  infraspinatus  (arrowhead)  muscles  are 
now  normal  signal  and  size,  suggestive  of  suprascapular  neuropathy  resolution. 


Subpectoral  Tenodesis  Complications: 


Summary  Teaching  Points 


assessing  these  complications 

Radiologists  have  an  important  role  in  diagnosing 
tenodesis  complications  to  guide  early  therapy 
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